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Preliminary report on the engineering geology
of the Eldorado Springs quadrangle, Boulder

:.. IFTERIOE and Jefferson Counties, Colorsdo
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’
Bogimeering | Beuivalest Descriptice aad thicksess Topographic form Veathering aad Workability Surface draivage Ground vater Suitability for Foundation stability 8lope stability Probable Use
wmit (s) and sacient soile £ and vaste disposal earthquake
-1:;“ surface relief erosifn : stability

mp symtel Z

Senitesy 00 eppidmbie. Waste aad rudbbish, exciuding garvage; ocme Neerly level where |Neme. Excavetion: varies; Infiltraticn: medium Permesbility: high dn Beptic systems: OGenerally very poor; Very poor. Extremely Bonconstruction
lasifill logs and dreken semcrote. Nescempacted; eovered by easy to difficult with [~ to rapid. _rub_le_h;_fov in _%oﬁ'&ﬂc_- settlement excessive; poor. purposes only.

Pw ‘t deneity extremsly veriable; cempressidility earthfills pover equipment. Runoff: elow. earthfill layers. Dump sites: should improves vith age of Maximus Reclaimed land
'ﬂ high vhere dewsity lew. Covered asd lesaslly irregularly wseves Compaction: generally Suaceptibility to Water table: depth be vated deposit but probebly danmage to desirable for
interlayered vwith sarth 1-3 ft thiek. surface elsevbere. moderately difficult; cm-;on: -hﬁt in “varies; vater may relative to poor at best. structures parks,
Potal thickress s mush as 23 f9. improved by sddition of| rubbieb; very high puddle in depressiess character of on similar playgrounds,
water during plecement;| im earthfill cover. on underlying surface. underlying unit. material gLl courses,
density incresses vith Yield to wells: reported trailer courts, :
age of deposit. negligible. elsevberse oNe.

Drilling: wsually %l’ probably in G -
moderately sasy; uted. 3 selsmically "
locelly difficult Use: none practical. active

. . becauss of logs and areas.
concrete.

Barthwerk Bet applicable. Chiefly esrth amd some rock mostly obtained Ridgelike or Rene. Excevation; geperslly Infiltration: varise. |Permesbility: varies Septic systems: Varies; fair to good Generally good, if compacted; [Mostly poor, |Gepersl cemstruetiem
e - lecally and Wuilt into earthwork includimg terracelike. As essy vith power Runoff: vearies, both among fills and varies; for roeds and light locally poor; in a few particularly| purposes.

lamdfills and highwvay and dam esbankments. much as 30 ¢ of equipment. depending chiefly ea within individusl percolatios structures; locally places potentially hazerdous| where thiek,
Older dam embenkments may have variable surface relief Compaction: generslly soil texture, slope, fills and embsnkments. too elovw to peor for heavy Side slopes 1 1/2 horizoutal| or vhere
deneity, lh overlie "Organic silty sand lecally. easy vith power vegetal cever, and Bighvay eabankments margioal. structures. to 1 vertical generally safe| fill over-
snd gravel (8mo)." Most is compacted during equipment. compaction. generally vell drained | Dump sites: poor wvhere well compacted and lles
placement. Thicknese of deposits mapped Drilling: generally vonJ Buaceptibility to nesr base. to feir in . £111 and subsoil well alluviwe er s
ranges from 5 %o 30 ft. easy ercslon: very high Water table: absent in sbsndoned ponds drained. Stability landslide
- by sheet amd gully most highwey apd reservoirs investigations recommended deposite. o
wash vhere unprotected| eabankments; varies ia because risk for existing fills--and o
by vegetation or most dams. moderate of prior to building on or pear d
surfecing, and by Yield to wells;: varies. local ground- pev fills--oo hilleides :
stream acour where ity: veries. water pellutioa. baving slopes grester than 1
not protected from Use: none practical. 11 1/2° (20 percent) and on
streas by riprap. ether fills more than 30 ft
high. BState regulations
) require support or 45
repose in excevatieas.
Rubble fill | Bot applicadle. Blocks, slabs, apd angular fragaents 8f rock Ridgelike. As much |Nowe. Excavetion: moderstely | Iofiltrstiom: rapid. Permesbility: extremsly | Umsuitadle. QGood . Oemerally geed. FPair wbhere sestesssnnasneraE e
R mostly obtained locally frem reilresd cuts as B0 £t of easy with large Funoff: negligible. high. £111 over-
end tumpels sad built imte reekfill surface relief. bulldozers and pover | Busceptibility te Weter tsble: generally lies hard
embankments. Interloched asd stabilized shovels. erosion: very none; vater moves in bedrock.
during placement; very pereus. Thickness Compaction: moderately slight. thin sems along base
of deposit 5-80 fu. essy vwith tracked of fill. -
pover equipment. Yield to vells: :

Drilling: difficult. negligible. .

e T '

applicable. s 2
Use: mnone practical. -

Sandstene Taluws (ia part) Blecks, slabs, and saguler fragaents chiefly Steeply sloping Net oboerved. Excavation: moderately | Infiltration: repid. Same os feor abeve. Unbuitable. Hazardows beceowse of Bagerdeus. Areas subject Extressly Seurce for riprap,
rubble of hard sandstene asd conglomerate; aversge surfeces at foot easy to difficult with of {1 negligidble. slope imetability. to frequent rockfalls. poor. reckfill, and
Res size about 6-12 in.; common size 4-5 ft; of cliffs. large bulldozers and Busceptibility te Large stenes or sntire Hazard o Aasdgeape reek.

maxises sise abeut 30 ft. Loceely inter- Maximum slope pover shovels but erosion: very masses prene to slide of rock- .
lecked; very poresws. Masses commouly 10-20 angle about 35°. hazardous becauss of e t. where downhill support falls aad
ft thick. slope instability. . removed by srosiom er slides.

Compaction: moderately excavation; sntire mess s
difficult vith pover commonly at angle ef !
equipment because of repose. !
oumerous large blocks. "

Drilling: very
difficult.

Quartsise Calluviem Gravel aad send, very bouldery: (OP, some Moderately sloping |Bet ebeerved. Excavation: moderstely | Infiltration: very Permeability: very Septic systems: Qesd %o exsellewt, Generally geod; gravel temds |Pair wbere Pessible local seures
rabhle (ia ) wl/); poorly graded (well sorted); dense to| surfeces at foot easy to difficult on rapid, high. R‘Lr apecific probubiy varies; to ravel and aceumulate at reckfall of eceerse aggregate
By Talas rl:‘m) very dense; stratificatiom absent to very of steep mountain moderate slopes becauser Runoff: medium te properties waknovn; percolstion locally sngle of repose. Rockfalls basard for eemerete.

erude; crude beds of sandy gravel (65 slopes. Maximua of wide range in sisze alov. ground water provably satisfaétory put™ from "Quartsite (q)” abosat .
percent gravel, 30 percent sand, end § slope angles about of rubble; hasardous Susceptidbility to “~moves in thin seed mostly too fast. hasardous aleag base of
percent silt end clay) interlsuse with beds 25°; mere commonly on steeper slopes erosion: iatn“ alomg bedreck eurface. ?_ﬂ sites: poer steep slopes. Btate
ef angular quartsite bouldere as lerge as absut 1}‘. beceause of slope Dy stream scowr cause risk n‘ulguul require support
8 ft maximum dimensiocn; light yellowish instability. end sheet wash. moderate of or 45" repeee in excava-
gray. Derived chiefly from thoroughly Compaction: moderately ground -vater tions. b
fractured and mended quartsite; stooes eagy vhere larger pollutien. 4
equidimensicoal and angular. As much es blocks are sbssnt er
25 ft thick. removed; vibratory
compactors should be
used.
‘ > Drilling: generally
moderately difficult
because of large
blocks.
»

Cobdbbly vallsy alluvium Gravel end send, coobly to bewldery: (om, Bed of, sod low flat|Well-developed sncient | Bxcavatien: mederately Infiltration: mostly Permeability: high. Septic systems: Oenerally good below Good; pevly cut vertical Pair. Lecal source of
gravel (1= part) ); well graded (peerly serted); demse terrace aleng 801l profile commonly essy with pover medium to rapid; very |Weter table: generally gemi; depth of sbout 2 ft. slopes as much ss 15 ft good-quality
and sand to very dense; cross stratification crude South Beulder-~ present mesr surface squipment; sloved by rapid vhere clay- 5-15 ft below terrsce satisfactory; Beavy structures high commonly stand for aggregate;
os in 2- to 5-ft-thick lenses; leteral extent Creek. along outer margine nusercus boulders; enricned zone absent. surfece along South locally founded over spearse mooths in gravel pits, but pervious shells

of lenses as much es 80 ft; light-yellowish- of South Boulder boulders decreese io Runoff: elow; water Boulder Creek. percolatioa teo ssall lenses of ravel or slump te angle of of dams aad
b~ovn to pale-reddish-brovn calor from irom Creek valley: clay- frequency froa may accumulate in Yield to wells: commonly fest snd water compressible orgaaic repese en vetting aad dikes; crushed
oxide. Free of silt- and clay-size fractions enriched zone mountain front shallov depressicas 10 gpm or less; locallyl table too elay may settle drying over peried ef read metal.
in comparisca with "3ilty bouldery send and (bardpen) about 12 eastvard. for es long ey a day; as much as 30 gpm. shallow. wasvenly. seversl ssasoms, eor if
] gravel (Sab).” Grades into "Silty bouldery in. thick is under- Ci ction: mederately susceptible to ality: very hard; Dump sites: very belov water tabla. State ;
. sand end gravel (Sab)” neer margins of lain by carbonate- Eu‘ﬂcnt; vibratery flooding meer earily polluted poor beceuse risk regulatiens require
deposit. Msy cootein sparse lenses of enriched zone, compactors comsonly stream. locally. great of grousd- support or 45° repese
compressible sandy cley sbout 1-2 ft thick a- faint pals-brown wsed; removal of large lucegtibuuﬁ to Use: estimated good water pollutica. in excavatiems.
(] end covering as much as several hundred to white layer in boulders makes easisr. rosion: erate by source for certain §
g square feet, commouly orgenic vnere at beoil; ly Drilling: generally stream scour; alight industrial uses, 4
- surface of gravel. Derived mostly frem sbsent . moderately difficult by sheet and gully cooling, irrigatiom $
igneous rocke; stones commouly because of boulders. vash. and stock vater; may '
equidimensional and rounded. As much as require trestment fer .
! 27 fe thick. domestic snd public A
supply locally.

S1lty Valley alluvium Band and gravel, silty to very chy.! pebbly | Broad, flat slightly| Well-developei ancient | Excavation: gemerally InfiltrstiGn: generally| Permesbility: medium. Septic systems: Generally good below Pair; nevly cut pesrly Pair. Seurce locally fer
bouldery (in pert) to bouldery: (8C, GC; some SM, ocJ ); well strean-dissected soil profile gensrallyl easy with pover mediwa; rapid vhere Weter teble: ounly gcmr_;hy zone of clay enrichmest| vertical slopes &s much as a feir- to good-
sand amd Colluviua (in part) graded (poorly soruds; stratificetion poor, meses esst of present: cley- equipmwent; generally cley-enriched sene present locally in satisfactory, and frost heave sbout 10 ft high commouly stand quality roed medal
gravel Verdos Alluvium beds 2-5 ft thick, disceatimusus laterslly; mountain front; snriched zone (bard- difficult fer light sbsent. depressions in buried percolstion 2 ft. Heavy structures| seversl moutbs im borrov end embaskment
=) Rocky Flats Alluvius reddish-brown celer frem ires emide. S=b surfece slopes pan) near surfece as beckhoes end trenchers | Runoff: elov vhere surface of bedrock. locally too slow founded vithis a few pits, but ravel or slusp f£111,
amd Pre-Rocky Flats derived frem shiefly seadstess apd red east sbout 19-3°, much as 18 in. thick within 1 mile ef surface flat; medium Ground vater wmoves in in clay-esriched feet of "Pebbly on wetting and drying over
Cad alluvium siltstene asd Omd frem chiefly quartsite; Also, concave is underlain by mountain front becsuse on slopes. thin zone along bedrock rone of encient wouldery clay (Cpdb)” periocd of seversl sesscas,

stoses cemmealy irregular ia shape asd sloping surfeces carbonate-enriched of numernus large Susceptibility to surface; emerges soil. Effluent may settle umevenly; or if belov water table.
subangular. Lower 3-15 fo of unit cem- along lover sides gone (caliche). boulders; boulders ercsion: geverally through base of depceiti of many systems slebs may be heaved Slopes higher tban 10 ft
gredes imte "Pebbly beuldery clay of mountain Granite boulders decresse in frequency moderste by sheet es eprings and seeps would contaminate by swelling in elay- probably safe at 1 1/2
(Cpv)." As mueh ao 35 U Shiek. valleys snd small within ancient soil eastveard. and gully wash; high along vallsy wall ground vater snd enriched sems. 5 horizcautal te 1 vertical ‘,
fans meer meuths sooe veasthered, some || Compaction: moderately along banke of streams| Quality: very bard; ~|" may contribute te 5 vhere swbseil well drained. ¥
of intermittent decomposed; slightly easy; vibratory and vhere wnpretected dissolved solide end inetability ef State regulatieas reguire
meustain streans. weathered in lower compactors end smooth- | in seustructiom sreas. sulfete content high. slopes along support er 43° repese in }
part of umiS. tired rollers commouly : Use: undependable source| flanks of mesas excavations. !
used; easy vhere large ~ for stock water and esst of mountain :
. boulders are sbsent domestic use. frout.
r remued. Dump sites: fair

Drilifng: generally beceause risk low . \

moderately easy; of ground-water

t moderately difficult . pollution. !
vhere large boulders
numerous .

Orgaaic Valley alluvium Band and gravel similer to "Silty bouldery Leng narrov low Poorly dsveloped ancien§| Excavation: generslly Infiltration: generally| Permeability: lov to Beptic systems: Poor in organic layer, Same as fer "Bilty bouldery Poor te Organic layer
silty (in part: Pivey sand end grevel (Smb)" but with upper terraces along soil profile gene easy vith power medium. high. Same as for vhich may heave slabs sand and gravel (Sab; fair. possible source
esod and Cresk Alluvium) 1-5 fe w pebbly organic eilt: scme streans present at surface; equipnent. Runoff: elov to Water table: gemerally "8ilty bouldery or compress under Qmb)." of topsoil for

(8M, OId/). Upper part very well graded esst of mountains.| clay-enriched sone Compaction: moderately T medlus; susceptible = low surface. sand and gravel structures when vater landeceping if
San (poorly serted); stiff, brittle when dry; Gentle slopes characteristically easy; vibratory to flooding nesr Other specific (8mb, Gab)." sdded. Same as for pebbles removed;

soft sticky vhen wet; stratificsticn ad joining guilies sbout 8 im. Shick. compactors, rollers streams. properties same es for Dump sites: Bame. "§ilty bouldery sand generally -
moderately good, beds several inches te s locally within the| Granite pebbles commonly used. Susceptibility to 811ty bouldery eand end gravel (Bab, Gab)” unsuitable fer )
much s 2 ft thick, fairly coatinwous mountains. slightly veethered Organic layer should erosi: n: écnu and gravel (8mb, Gmb)."| belew erganic layer. constructiocn

5 laterally. Total thickness as much as throughout mnit. be removed vhere humus by streaa scour om purposes.

[ 15 . is more tham 10 perceny surface; high aleng

by volume. banks of streeams.

Drilling: geperally
eany. ¥

Deuldery Terreee alluviun Gravel and clay interbedded, beuldsry. Beds Parts of broad, flat| Same as fer "Cebdbly Excavation: generally Infiltrstion: slov $@ |Permeability: varies Beptic systems: Qenerally fair to good Same as for "Silty bewldery Pair. Sourcs locally fer
gruvel aad renge in compositien from very clayey silty soderately gravel and saod easy vith hesvy pover mediva. ocally from lov to semr_-ﬁ; belov zome of clay sand mad gravel (Swb, fair-quality read
clay bouldery gravel to very pebbly silty strean-dissected (as)."” equipment. Runoff: medium. high. satisfactory; enrichment and frost Gmb) .” =3tal ead
ace vouldery cley. Gravel (ocl/) 1e medium terrace. Compsction: moderstely | Susceptibility to Weter table: ranges percelatien heave (sbout 2 ft). embeskmeat f1Ml.

denss to dense, redd{sh-brown color from essy, smooth-tired ernsion: moderate by | widely, from 5 to 30 margival te teo Neavy structures
iron oxide; clay (ClLi/) is etiff, plasticity rollers commonly used; | gully vash and stream [ ft below surface, slov locally. founded over numerdus
lov to medium, yellowisb-brown color frem vhere boulders sbseat scour ever surface; depending chiefly on Dump sites: peer lsuses of compressible
limonite. Includes $-ft-thick zone ef or removed, high by sheet wash bedrock topography because risk silty clay may settle
caliche which generally lies ebout 2 ft sheepsfoot rellers vhere unpretected by end permeability. geperally excessively or unevenly .
below surface: dense, upper part loosely most commonly wsed. vegetatioa. Yield to vells: commenly moderate of Slsbs may be heaved by
cemented, pale-browa celor from calcium Drilling: generslly gpm or less. ground -wvater swelling in clay- |
carbonate and some iron oxide. Generally mderately easy; ity: very hard; pelluticn. earicbed zene. '
very vell graded (poorly sorted); anderately difficult dissolved solide and
strstification crude, lenticular, lenses ' vhere large boulders sulfete content high;
mostly 2-5 f% thick. Derived mostly from — polluted locally.
sedimentsry rockg. Stones commonly sand- Use: reported good
stone, subenguler, some granits; 18-im. Source for lawn
blocky bouldery common. As much es irrigetion, cooling
35 ft thick. Y and stock wvater;
requires treatment
for domestic use.

Beuldery Colluviwm (in part) [Send, gravel, silt, end clay, bouldery, Pans end eprons May locally contain Excavation: generslly Infiltration: elow Permeability: veries Septic systems: Varies; very poor to East of hegbacks same &8 OGeverally Seurce lecally fer
sand, Slocwm Alluviua micececus: (8C, OC; mome CL, 8W, with gently to carbonate-enriched easy vith besvy powver 10 medium. ocally from lov to _Pm_st.'l';L— feir depending chiefly for "Silty bouldery sand poor te fair-quality rosd
silt, amd cwh/); very vell graded (very poorly moderately zone as in "Cobbly equipment; moderately | Runoff: medium where high. satisfactory on thickness end and gravel (Smb, Omb)." very poer. metal and
clay sorted); stratification crede to abgenst, rolling surfeces gravel end sand difficult with light surface flat; rapid Weter table: ranges where more than texture of material, Within valley sdjacent to embaskment 111,
scy discontinuous; generslly demse te very near mouths of (c8)." Pebbles and backhees and trenchers on slopes. widely: esst of 7 ft thick; slope of bedrock hogbacks, generally poor

denss. Where unit overlies "Red silt- streams draining cobbles of granite within 1 mile of Susceptibility to mountain front froa locelly surface, ground-vater because of steep terrain;
stone (ms),® plasticity slight, reddish- hogbacke and end reddish-browa mountain frent becewse erosion: moderate; 5 to 30 ft below percolatien conditions, and nearly vartical cuts as
brown color frem irea exide. Where gently undulating conglomerste of numerous large bigh wbere unpretected| surface, depending marginal to too loading. Lesds greater| much me 10 ft high com-
unit overlies claystene east of mouatain 1 eurfaces sloping slightly Gecempesed. boulders; boulders by vegetatiem. chiefly on bedrack eslov; in valleys than 3,000 psf besring monly stable where crown
\ front, generally similer Se "Silty bouldery 10°-35° 1into decresse in frequency Susceptible to mmd topography and ad jacent to hog- within e fév feet of backslope and subsoil
: send amd gravel (Smb, Cab)" except contains valleys adjacent eagtverd. flovege where permeability; usually backs generally vertically of sandy well drained; slepe
sparse lenses of porous cempressible sandy 0 hogbecks. v Compaction: moderately loosened by ) sbsent in valleys unsatisfactory clay lenses may csuse feilures cbeerved in higher,
clay commonly s fev feet thick and covering essy, smooth-tired excavation amd ad jacent to hogbacks. vhere thin, but waeven settlement eof poorly drsined cuts. Fail-
as much &8s a fev acres, plasticity medium rollers comsonly used; saturated. Yield to wells: commooly] depends chiefly building. ures in netural end cut )
to high; medius etiff; oclive-gray color vhere boulders sbsent 15 gpm or less east of oo pature of slopes most commouly occur
frem clay matrix. BSteces mostly siltstome or removed, mountsin fromt; underlying vhere grownd water is
aad sasdstome, subangular; blocky sad sheepsfoot rollers negligible elsevhere. bedrock. excessive @s indiceted by =
flaggy bouldsrs comwen. Thickaess differs ®ost commonly used. ity: very herd; sites: fair in springs, seeps, or vater-
frea place te place; generslly less thaa Drilling: generally dissolved solids end D—_VEIIZ;TuJ-e.n loving plants, vhere sloping
25 f thick but locally as much as 60 ft. moderately easy; sulfate content high; to hogbacks; bedrock surface undercut, 4
moderstely difficult = easily polluted. locelly risk or vhere crovn of slope !
vhere large beulders Use: estimated good moderate of loaded excessively; ;
neserous. “source esst of ground-vater stability isvestigations
mountain front for pollutiem. recemmended befere grading i
lawn irrigation, om slopes. Steate regula-
cooling and stock tions require support or
water; requires 45° repose in sxcavations.
treatment for
domestic use.

Pebbly Cq-}lu_ {1a part) Clay, mostly pebbly te bouldery, clayey sand Gently to moderately Profiles of enciest Excavation: eesy vith Infiltrstion: Permeability: negligible Beptic systems: Generally poor, depending (Poor to potentislly bazerdous, [Poor te very [Bource of poor
bouldery i locaily: (CL, CN, some 8c1/); dark olive steep slopes soile imcluding 6- mst pover squipment. negligible to very t8 lov. gem;ﬁy on slope, loed, depending chisfly on slope. peor. quality lend fillj
clay brown end yellovish to reddish browa; stiff flanking mesas to A2-in.-thick Compaction: generally slov. Water table: generally unsetisfactory; foundatien design, and Peilures of slopes may pessibly good fer
Cpo to very etiff; plesticity lov te medium end ridges esst of| herdpan may easy; shespsfoot and Runoff: rapid omn sbsent; ground water percolation toe change in moisture occur wvhere ground veter is core material of

where unit overlies nenswelling te slightly mountain front. locally de preseat lightweight rollers slopes; medium where may move in thin zone slov to marginal; content after construce| present ss indicated by earthfill dam.
svelling bedrock (cs-ms, sh-ms), mediuva to Maxisum slope at surfece or ¢ weed. surface flat, slong bedrock surface. effluent tion; heavy structures springs, seeps, or vater-
l high where unit overlies moderstely swelling engle about 15°; buried in wsit. Trafficability very Susceptibility to Yield to wells: contributes to may settle and light loving plents, vhere sloping
3 to highly swelling bedrock (ce-sh, ce-ms); more commooly poor when wet. ercsion: high by negligible. slope structures heave bedrock surfece undercut or
generally desiccated, =" - shout 10°. Drilling; very essy. sheet wash, rill Quality: where present, | imstability. unevenly; commorly vhere crovn of slope loaded
1 relative swelling potential essestially wvagh; upper few very hard; dissolved Dump sites: good; expends excessively, excessively by fill.
sese s underlying bedreck. Upper 1-2 ft 2 inches to fev feet sflide and sulfate riek elight of exerts moderste to Stability investigaticus
may include ergamic clay nesr bese of subject to slow content high; may ground water high svelling pressure, recomsended before gradimg
slopes. Stratificatios gemerally sbeest. movemsnt by soil locally corrode ateel pellution. and loses streugth and inspection during
Derived chiefly frem claystome bedreck. creep and solifluc- pipe and react with when moisture conteat greding. Stete regulatiocns G
Thickness differs from place to place; a9 tion; rate of certain cement. increased. Frost require swpport or 5° B
such aa 30 f4 thick; depesits less thea movement increases Use: meme practical. beave high in upper repose im excavatiocms.
3°ft thick met mapped. vith angle of slope. fev feet.
L Moderate by wind
defletion where
> loocsened by
censtructicm.

L/bsifiet Botd Glasaificasios (U6, Amy Corps Bagissere, 1933).
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